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ABSTRACT
Objectives: Previously developed dementia caregiver profiles defined by caregiver age and bur-
den, have been associated with caregiver quality of life, depression and perseverance time. The
current aim was to investigate whether these caregiver profiles could predict subsequent service
use. In addition, non-personal (e.g. meals on wheels) and supportive services (e.g. Alzheimer cafe)
in early dementia were investigated as predictors.
Methods: A total of 451 dyads of people with dementia and their informal caregivers from eight
European countries were followed for one year. People were included if they did not use formal
(personal) care but were expected to do so within 1 year. Logistic regression analyses were used
with four clusters of service use as dependent variables (home social care, home personal care,
day care and admission). The independent variables were caregiver profiles, and non-personal and
supportive services at baseline.
Results: Caregiver profiles were significant predictors of service use; those experiencing high strain
were more likely to use formal care. The use of low-intensity, less intrusive services at baseline sig-
nificantly predicted the use of home personal care and admission at follow-up. The use of day
care at follow-up was predicted by the baseline use of supportive services.
Conclusion: Caregiver profiles are valuable predictors for service use: this knowledge can aid pro-
fessionals in ensuring optimal access to services, which is important for maintaining independence
at home. In addition, the use of supportive and less intrusive, non-personal services in the early
stages of dementia is to be advised.
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Introduction
Many countries pursue health care policies aimed at ena-
bling people with dementia to live at home for as long as
possible, while being offered a wide range of community
and social care services. The majority of people with
dementia currently receive care and support from informal
caregivers (Stockwell-Smith, Kellett, & Moyle, 2010). They
are often spouses or partners who are of a similar age and
who often have health problems themselves. At some
point in the disease, when needs of the person with
dementia can no longer be met with informal care alone,
formal care services such as day care or personal care
become necessary (Toseland, McCallion, Gerber, & Banks,
2002): a combination of these two types of care occurs
more often when the amount of needs is higher (Litwin &
Attias-Donfut, 2009). Yet, previous studies indicate that for-
mal dementia services are not being accessed as much as
needed (Brodaty, Thomson, Thompson, & Fine, 2005;
Phillipson, Jones, & Magee, 2014; Robinson, Buckwalter, &
Reed, 2005), and are used less frequently compared to peo-
ple requiring care due to other conditions (Vecchio,
Fitzgerald, Radford, & Fisher, 2016). There is a tendency for
people with dementia to use medical services more often
than community services (Weber, Pirraglia, & Kunik, 2011)
while at the same time expressing the need and preference
for community and social services (Jelley et al., 2018;
Kerpershoek et al., 2018). Health and social care policy
tends to encourage people with dementia to live at home
for as long as possible, but this can only be realized if
informal care is supplemented with appropriate formal
care. It is therefore important for governments to under-
stand the reasons behind the non-use of formal care serv-
ices and the associated social and economic consequences
of this non-use (Toseland et al., 2002). So far, reported rea-
sons for the non-use of care services include refusal of the
person with dementia to receive care, a lack of knowledge
about available services, services not being of the right
type, and the consideration that care is not yet necessary
(Brodaty et al., 2005; Phillipson et al., 2014; Stockwell-Smith
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et al., 2010). In addition, stigma, norms about being
responsible for caregiving as a family, and negative experi-
ences with previous health care services were found to
play a role in non-use (Werner, Goldstein, Karpas, Chan, &
Lai, 2014). Recent years have seen the development of a
range of services that offer support to people with demen-
tia and caregivers, such as Alzheimer cafes, support groups
and befriending services. It is unclear whether these sup-
portive services help to break down some of the barriers to
more intensive service use noted: previous qualitative
Actifcare results do indicate that this is the case
(Kerpershoek et al., 2018). The Actifcare study was a longi-
tudinal cohort study in which access to formal care and
experiences with formal care have been investigated. A
group of 451 people with dementia and their primary
informal carers were followed for one year about amongst
others service use, needs and quality of life. (Kerpershoek
et al., 2016).
When considering care (non)-use, there seems to be a
complex interplay between factors related to the person
with dementia and to the informal caregiver (Janssen et al.,
2017). In a previous article based on the Actifcare baseline
data (Janssen et al., 2017) five different caregiver profiles
were established (Older Low Strain, Older Intermediate
Strain, Older High Strain, Younger Low Strain, Younger
High Strain) following a latent class analysis. A table with
detailed information concerning the variables compromis-
ing these profiles is presented in the Appendix. These pro-
files included characteristics of the person with dementia
and the informal caregiver, in an attempt to summarize the
complex interaction between them. Subjective as well as
objective burden was also included, where subjective bur-
den is reflected by caregiving-related stress, and objective
burden by more time spent with the person with dementia
in a care-giving role (Wolfs et al., 2012). The higher strain
profiles were characterized by lower cognitive functioning
and more behavioural and psychological symptoms of the
person with dementia. Interestingly, objective burden was
highest in the Older Intermediate Strain group, but subject-
ive burden was low: apparently these caregivers are more
resilient and maintain good adjustment in dealing with a
higher objective burden. The low strain profiles were asso-
ciated with higher caregiver quality of life and a longer
perseverance time (perceived ability to continue providing
care at home), while the high strain profiles were associ-
ated with more depressive symptoms (Janssen et al., 2017).
Since these caregiver profiles encompass a broad range of
variables reflecting the complex interplay of several rele-
vant factors of the person with dementia and informal
caregivers, they may have utility in exploring the use of
formal dementia care services. If caregiver profiles could
predict service use, this may aid professionals in ensuring
optimal access to services that are important for maintain-
ing independence at home. The profiles were previously
validated against baseline measures of caregiver quality of
life, depression and perseverance time, so it would be
informative to determine whether these other variables
add to the prediction of later service use. Since reluctance
of the person with dementia is one of the reasons cited for
non-use of services (Brodaty et al., 2005), leading to poten-
tial conflict between caregiver and person with dementia,
the quality of relationship between caregiver and person
with dementia may also be relevant. It is also associated
with caregiver stress (Quinn, Clare, & Woods, 2009), and
may add further to the prediction of later service use.
Accordingly, our research questions are as follows:
1. Can caregiver profiles in dementia predict the use of
formal care services?
2. Do caregiver depression and anxiety, perseverance
time, caregiver quality of life and relationship quality
add to this prediction?
3. Does the use of non-personal services and supportive
services at baseline predict the use of formal
care services?
Methods
Study design and participants
The Actifcare study (ACcess to TImely Formal Care) investi-
gated access to home- and community-based dementia
care for people with mild to moderate dementia in eight
European countries (The Netherlands, Germany, United
Kingdom, Sweden, Norway, Ireland, Italy and Portugal). A
wide range of research methods were used, such as litera-
ture reviews, focus groups, and expert interviews
(Kerpershoek et al., 2016). In addition, a prospective one-
year cohort study was carried out in which people with
dementia and their informal caregivers were followed and
interviewed about topics including their needs, service use
and quality of life. People with mild to moderate dementia
according to DSM-IV-TR criteria were included, defined as
having a CDR score of 1 or 2 (Morris, 1993) or an MMSE
score lower than 25 (Folstein, Folstein, & McHugh, 1975),
together with an informal caregiver who was in contact
with the person with dementia at least once a week. At
baseline, the participants were not using formal care for
personal care on account of their dementia. Formal care is
defined within Actifcare as home nursing care, day care
services, community or long-term medical care, nursing
and social care structures that involve care from a paid
worker. It does not include domestic home help, house-
keepers, volunteers, support groups, transport services and
meal programs. It was anticipated that participant dyads
would start using formal care within one year, based on
expert opinion. The complete design and in- and exclusion
criteria of the Actifcare study have been described else-
where, as well as information regarding ethical approval
(Kerpershoek et al., 2016).
Data collection and measurements
Written informed consent was obtained separately from
both the person with dementia and the informal caregiver
according to the national procedure in each country, after
a detailed explanation. Participants could withdraw their
consent at any time during the study. Measurements were
scheduled at baseline, and after six (FU1) and 12 (FU2)
months. A variety of questionnaires were administered, in
addition to the collection of demographic information and
details on service use. More detailed information is pre-
sented elsewhere (Kerpershoek et al., 2016)
AGING & MENTAL HEALTH 273
Measures for people with dementia
Two widely used scales measured cognitive functioning:
the Mini Mental State Examination (MMSE) (Folstein et al.,
1975) and the researcher-rated Clinical Dementia Rating
(Morris, 1993), of which the sum of boxes was used instead
of the total score. Behavioural and psychological symptoms
were assessed with the Neuropsychiatric Inventory
Questionnaire, NPI-Q, in which the informal caregiver pro-
vided information on twelve neuropsychiatric symptoms of
the person with dementia (Cummings et al., 1994). The
NPI-Q has strong inter-rater reliability and moderate to
strong convergent validity (De Medeiros et al., 2010).
Measures for informal caregivers
The extent of informal caregiving was measured with the
Resource Utilization in Dementia scale (RUD), an instrument
developed to reflect both formal and informal care use
(Wimo et al., 2012), which has proven to be valid for this
setting (A Wimo, Jonsson, & Zbrozek, 2010). The number of
hours spent on informal caregiving on personal and instru-
mental activities of daily living was collected. Stress related
to caregiving was measured with the Relatives’ Stress Scale
(RSS) (Greene, Smith, Gardiner, & Timbury, 1982), in which
different patterns of distress are measured (Ulstein, Bruun,
Wyller, & Engedal, 2007). Perseverance time was measured
with a single simple estimate of how long the informal
caregiver considered he/she could continue in this way if
the situation remained unchanged, with response options
from 1 ’less than one week’ to 6 ’more than two years’.
Two scales were administered to investigate informal care-
giver attributes: The Sense of Coherence Scale, 13 item ver-
sion (SOC-13) and the Locus of Control Behaviour Scale
(LOC). The SOC-13 indicates to what extent a person expe-
riences life to be comprehensible, manageable and mean-
ingful. It is not necessarily a stable trait as it has been
described to increase with age (Antonovsky, 1993). This
scale has proven to have good reliability, validity and is
applicable across cultures (Eriksson & Lindstr€om, 2005). The
LOC assesses whether someone perceives life events as
being under personal control or as being attributable to
external sources. The LOC has a good internal reliability
and test-retest reliability (Craig, Franklin, & Andrews, 1984).
The Hospital Anxiety and Depression Scale (HADS) was
used to measure depressive and anxious symptoms. The
scale provides separate scores for depression and anxiety,
where a score of zero indicates the absence, and a score of
21 indicates the presence of depressive or anxious symp-
toms (Zigmond & Snaith, 1983). Results from a literature
review showed that the HADS is able to assess symptom
severity in a wide range of care settings (Bjelland, Dahl,
Haug, & Neckelmann, 2002). Caregiving related quality of
life was measured with the Care-related Quality of life scale
(CarerQol). The scale consists of 7 items, and a visual ana-
logue scale (CarerQol-VAS) (Brouwer, van Exel, van Gorp, &
Redekop, 2006), and has shown to be feasible, valid and
reliable (Hoefman, van Exel, Foets, & Brouwer, 2011). The
Positive Affect Index (PAI) was used to measure the person
with dementia’s and the caregiver’s view of their relation-
ship quality (Bengtson & Schrader, 1982). It consists of five
items, where a higher total score (range 5–30) indicates a
better relationship quality.
Caregiver profiles
Caregiver profiles were established in a previous study
(Janssen et al., 2017) with a latent class analysis, combining
both baseline characteristics of the person with dementia
and the informal caregiver. Five profiles were identified
reflecting demographics of the informal caregiver, and the
subjective and objective burden: younger caregivers experi-
encing low strain; younger caregivers experiencing high
strain; older caregivers experiencing low strain; older care-
givers experiencing high strain; and a cluster of older care-
givers providing support to people with dementia with a
high level of needs, but reporting comparatively low strain,
described as the older intermediate strain group.
Service use
Information concerning the person with dementia’s service
use was collected with a checklist, constructed for the
Actifcare study. It comprised 22–26 items to reflect differ-
ent service constellations in each country, and was admin-
istered at each assessment (baseline, FU1, FU2). Checklist
items in all countries were combined into four clusters: (1)
help at home (social), (2) help at home (personal care), (3)
day care, (4) admission to nursing or care home or long-
term admission to hospital due to dementia (see Table 1
for details). The development process for these clusters has
been described in more detail elsewhere (Kerpershoek
et al., 2018). Next, scores were dichotomized for each clus-
ter to reflect use at either of the two follow-up points. An
extra cluster was created to describe non-personal services
used at baseline that might facilitate access to formal care.
This cluster includes meals on wheels, domestic services,
help at home (social) and day care (without personal care).
In addition, a cluster with supportive services was created,
consisting of support groups, training sessions for the
carer, individual or dyadic support and the Alzheimer cafe.
Table 1. Composition of care clusters.
Home social care  Help at home (paid worker undertaking social activity with person with dementia—companionship, taking out on trip etc.)
Home personal care  Help at home (paid worker undertaking personal care)
Day care  Day care (at a care home)
 Day care (at a hospital)
 Day care (specifically for people with dementia in a centre in the community)
 Attends day centre (open to older people generally)
 Day care (at a nursing home)
 Green care/ at the farm yard
Admission  Admission to hospital temporary/respite/permanent
 Admission to care home temporary/respite/permanent
Pwd: person with dementia, IC: informal caregiver. Clusters defined by dichotomized scores: YES if one of the services within the care cluster is used. A care
cluster was rated as ‘yes’ if the type of care was used at any of the two follow-ups.
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Statistical analyses
Frequency distributions were calculated to describe service
use and group characteristics at baseline. Separate auto-
mated logistic regressions were carried out for the four ser-
vice use clusters, with a dichotomous dependent variable
(service use yes/no) at FU1 and/or FU2. The five caregiver
profiles were transformed to dummy codes, where the ‘Old
low strain’ group was the reference group. In addition,
CarerQol-sum and VAS, carer depression and anxiety, perse-
verance time on a continuous scale, and relationship qual-
ity were used as independent variables. Finally,
dichotomous scores of personal and supportive service use
at baseline were investigated as independent variables in
separate logistics regression analyses.
Results
Group characteristics are displayed in Table 2. At baseline,
451 dyads were included in the study. At FU1 422 dyads
still participated, and at FU2 339 dyads, which reflects a
loss to follow up of 25% after one year. All those who com-
pleted at least FU1 were included in the regression analy-
ses. The majority of the dyads were living together (72%)
and had a spousal relationship (60%). Participants were
reasonably evenly distributed across the five caregiver pro-
files, but the largest group was the Older Low Strain.
Table 3 displays the percentages of service use at base-
line and at follow-up across the different caregiver profiles.
The use of home personal care and admission to hospital
or care home at baseline reflect care that was needed for
reasons other than the person’s dementia; the use of day
care reflects use of a service not including personal care.
Percentages of service use are the lowest in the low
strain profiles.
Outcomes of the logistic regressions investigating the
relationship between caregiver profiles and care use are
presented in Table 4. In relation to home social care, chan-
ces of care use were higher for the intermediate and high
strain profiles than for the low strain profiles. Participants
in the Younger High Strain group were most likely to use
home social care. All four groups were more likely to use
home personal care in comparison to the Older Low Strain
group. The Older Intermediate Strain, the Older High Strain
and the Young Low Strain groups were more likely to use
day care. Lastly, the people with dementia from all groups
except for the Young Low Strain group were more likely to
be of admitted when compared with the Older Low
Strain group.
CarerQol, HADS depression and anxiety scores, persever-
ance time and relationship quality were subsequently
added in a block to each of the logistic regressions to
investigate whether these added value to the prediction
(see Table 5). The p-value in Table 5 indicates the signifi-
cance of the dummy set of the 5 caregiver profiles. For
both home personal care and admission to hospital or care
home, the predictors showed significant results, where the
probability of using home personal care was higher for
those caregivers with a lower quality of life and lower anx-
iety scores. A lower relationship quality as rated by the
informal caregiver significantly predicted the use of day
care, and the probability of admission to hospital or care
home was higher for those with a lower perseverance time.
Table 6 shows the relationship between baseline care
use and formal care use at either FU 1 or 2. This was inves-
tigated with two independent variables: supportive services
at baseline and non-personal service use at baseline (meals
on wheels, domestic services, home social and day care
without personal care). Non-personal service use at base-
line significantly predicted the use of 2 out of 4 formal
care types at FU1/2. Using supportive services at baseline
significantly predicted the use of day care at FU1/2, but
not home personal care or admission to hospital or
care home.
Discussion
The challenge of understanding the factors that influence
the take-up of formal care arises from the complex inter-
play between the characteristics of the services and of
those using them. The latter may differ in relationship, dis-
ease severity, coping mechanisms, health problems
amongst other factors (Neville, Beattie, Fielding, &
MacAndrew, 2015). By using caregiver profiles, we tried to
encompass as many characteristics as possible in a simple
typology, and have identified important differences in ser-
vice use between these five types of caregiving contexts.
Table 2. Sample characteristics (N¼ 451) at baseline.
Person with dementia
Male (n, %) 207 (46%)
Age (mean, [range], SD) 77.4 [47–92] 7.9
Education (mean years, SD) 9.8, 4.5
Marital status (n, %)
Married 310 (68%)
Widowed 109 (24%)
Single 8 (2%)
Other 24 (6%)
Living together with carer (n, %) 325 (72%)
Country NL (51) NO (60)
DE (52) SE (50)
UK (76) IT (53)
IE (43) PT (66)
Dementia type (n, %)
Alzheimer’s Disease 218 (49%)
Vascular dementia 52 (12%)
Mixed dementia 56 (12%)
Lewy body dementia 6 (1%)
Other/unknown 119 (26%)
CDR sum of boxes (mean, [range], SD) 7.1 [2–16] 2.4
MMSE (mean, [SD]) 19, [5]
NPI total score (mean, [SD]) 7.8, [5.6]
Caregiver
Male (n, %) 151 (33%)
Age (mean, range, SD) 66.4 (25–92) 13.3
Range
Education (mean years, SD) 11.9, 4.4
Marital status (n, %)
Married 363 (80%)
Widowed 10 (2%)
Single 31 (7%)
Other 47 (11%)
Caregiver relation (n, %)
Spouse 271 (60%)
Child 137 (30%)
Other 43 (10%)
Caregiver profiles
Older High Strain (n, %) 88 (20%)
Younger High Strain (n, %) 62 (14%)
Older Low Strain (n, %) 106 (23%)
Younger Low Strain (n, %) 100 (22%)
Older Intermediate Strain (n, %) 95 (21%)
PwD, person with dementia; CDR, clinical dementia rating scale.
NL, The Netherlands; DE, Germany; UK, United Kingdom; IE, Ireland; NO,
Norway; SE, Sweden; IT, Italy; PT, Portugal.
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For home social care, the probability of using services is
higher for the intermediate and high strain profiles com-
pared to the low strain profiles. Participants in the Younger
High Strain group were most likely to use home social
care, such as companionship and social activities at home.
This could be explained by the fact that the majority of
young caregivers are often employed children with obliga-
tions towards their own families (Longacre, Valdmanis,
Handorf, & Fang, 2016). This also supports previous
research, which indicated a higher amount of social care
use by people with dementia who live alone (Kerpershoek
et al., 2018). The use of home personal care, such as help
at home with personal care, is much higher in all four
groups compared to the reference (Older Low Strain)
group. This could partly be explained by higher levels of
objective and subjective burden, leading to increased
needs regarding activities of daily living (ADL). The finding
that service use in the younger age profiles is so high
could be due to living arrangement: children who are living
apart from their parents are not able to provide continuous
care. This supports previous research that found that those
with dementia living alone are more likely to use meals on
wheels and help at home with ADL (Schneider et al., 2002).
The Older Intermediate Strain and the Older High Strain
group were more likely to use day care. This was also the
case for the Young Low Strain group. Here caregivers were
often employed children with less time to provide help
with day-to-day activities. The fact that the Young High
Strain group did not have a higher number of day care
users could probably be explained by the relatively high
number of admissions (to hospital or care home) in this
group at follow-up. Lastly, people with dementia from all
intermediate and high strain groups were more likely to be
admitted in comparison to the low strain groups. The need
for admission to hospital or care home may simply have
been absent in these groups with a relatively low objective
burden, which is supported by previous research (Afram
et al., 2014; Gaugler, Yu, Krichbaum, & Wyman, 2009; Wolfs
et al., 2012).
The Older Intermediate Strain group has a distinctive
profile in which the objective burden is the highest but the
subjective burden is relatively low. These resilient
Table 3. Service use distribution across caregiver profiles (% (n)) at baseline, and at FU1 (6months) and/or FU2 (12months).
Baseline (n5 451)
Home social Home personal Daycare Admission Non-personal
services*
Supportive
services*
Older high strain 5% (4) 6% (5) 16% (14) 0 21% (30) 23% (30)
Younger high strain 13% (8) 11% (7) 11% (7) 0 16% (22) 14% (18)
Older low strain 6% (6) 4% (4) 8% (8) <1% (1) 12% (17) 16% (20)
Younger low strain 11% (11) 7% (7) 20% (20) 0 31% (44) 14% (18)
Older intermediate strain 13% (12) 3% (3) 24% (23) 0 19% (27) 33% (43)
Follow-up 1 and/or 2 (n5 370)
Home social Home personal Daycare Admission
Older high strain 21% (14) 26% (17) 30% (20) 21% (14)
Younger high strain 33% (14) 28% (13) 28% (12) 23% (9)
Older low strain 10% (9) 7% (6) 15% (14) 8% (7)
Younger low strain 16% (13) 33% (28) 39% (32) 17% (15)
Older intermediate strain 22% (16) 31% (23) 38% (30) 30% (22)
Percentages (N), only used as baseline variables.
Table 4. Caregiver profiles as predictors for each of the 4 types of care use at FU1
(6months) and/or FU2 (12months).
Home social Home personal Day care Admission
Young low strain 1.7 (0.7–4.4) 7.3(2.8–18.6) 3.7(1.8–7.5) 2.5(0.9–6.5)
Young high strain 4.5(1.8–11.5) 5.7 (2–16.3) 2.3(0.9–5.4) 3.5(1.2–10.3)
Old intermediate strain 2.6(1.1–6.3) 6.4(2.5–16.8) 3.6(1.7–7.4) 3.1(2.1–13.1)
Old high strain 2.5(1–6.1) 5.1(1.8–13.6) 5.2(1.2–5.6) 3.1(1.2–8.2)
Reference dummy: ‘Old Low strain’. Odd’s Ratio (lower CI-upper CI 95%), p-value <0.05.
Table 5. Effects of CarerQol, HADS depression and anxiety scores, perseverance time and rela-
tionship quality on the relation between caregiver profiles and service use, in addition to care-
giver profile at FU1 (6months) and/or FU2 (12months).
Home social Home personal Day care Admission
Caregiver profile   
HADS-Anxiety 1.0 (0.9–1.1) 0.9 (0.8–1) 0.9 (0.9–1) 0.9(0.9–1.1)
HADS-Depression 1.0 (.865–1.1) 0.9 (.830–1.1) 1 (0.9–1.1) 0.0 (0.8–1)
Perseverance time 0.9 (0.7–1.3) 0.8 (0.6–1) 1.1 (0.8–1.4) 0.6 (0.4–0.8)
PAI PWD-rated 1.1 (0.9–1.2) 0.9 (0.8–1) 1 (1–1.1) 1 (0.9–1.1)
PAI IC-rated 0.9 (0.9–1) 1 (0.9–1.1) 0.9 (0.9–1) 1 (0.9–1.1)
CarerQol-sum 1 (0.9–1.2) 0.9 (0.7–1) 1 (0.9–1.1) 1(0.8–1.1)
Odd’s Ratio (lower CI-upper CI 95%). PWD: person with dementia IC: informal caregiver, HADS:
Hospital Anxiety and Depression Scale PAI: positive affect index, p-value <0.05.
Table 6. Service use at baseline and supportive services at baseline predicting formal care use
at FU1 (6months) and/or FU2 (12months).
Home personal care Day care Admission
Non-personal service use at baseline 4.9 (2.9–8.4) 0.9 (0.6–1.6) 2.4 (1.4–5.2)
Supportive services 1.5 (0.9–2.6) 2.5 (1.6–4.1) 1.4 (0.8–2.6)
Odd’s Ratio (lower CI-upper CI 95%),  p-value <0.05.
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caregivers seem to have found successful coping strategies.
This supports previous reviews which have indicated that
there is no association between dementia severity and sub-
jective burden, since this relationship is more strongly influ-
enced by coping styles and social support (Wolfs et al.,
2012). The Older Intermediate Strain group also has the
highest percentage of supportive service use at baseline,
which could reflect a proactive attitude and active help-
seeking. Overall, averaging across the different types of
services at follow-up this group has the highest level of
service use: a low subjective burden does not necessarily
entail that no services are sought.
The two low strain groups have in common at baseline
(Janssen et al., 2017) low levels of relative stress, higher
levels of sense of coherence and a more internal locus of
control, together with a higher proportion of care recipi-
ents with mild dementia and less neuropsychiatric symp-
toms. This profile, for both age groups, appears, over a 12-
month period, to be associated with less risk of admission
to hospital or care home, and lower up-take of home social
care. However, the older low strain group make less use of
home personal care and day care. This may be attributed
to the older caregivers being much more likely to be living
with the person with dementia (100% vs. 13.1%).
As the previously established caregiver profiles were
shown to be associated with caregiver quality of life,
depression, and perseverance time, we were interested in
investigating whether these measures influence the relation
between formal care use and being a certain type of care-
giver. The probability of using home personal care was
increased for those caregivers with lower anxiety scores
and a lower quality of life. These results are difficult to
interpret, and supportive literature is scarce. The probability
of using day care was increased in those cases where the
caregiver rated the relationship quality lower, which could
be explained by the dyad wanting more time apart, or by
tension in the home situation. This tension could arise if
the couple is struggling to cope with the fact that the
dementia is impacting not only both individuals, but also
their relationship (Wadham, Simpson, Rust, & Murray,
2016). In addition, when relationship quality is higher the
caregiver might be better able to fulfil needs concerned
with daytime activities themselves. Regarding admission
admission to hospital or care home, results showed that a
lower perseverance time adds to the prediction. It appears
that caregivers’ reports of their ability to carry on were a
good indicator of what transpired.
Using low-intensity, less intrusive services at baseline
(meals on wheels, domestic care, home social and day care
without personal care) significantly predicted the use of
home personal care and admission to hospital or care home
at follow-up. From previous qualitative results of the
Actifcare study (Kerpershoek et al., 2018) (Jelley et al.,
2018), it was found that a gradual build up in care use is
important to improve access to services. Starting with
more accessible services such as domestic help or meals
on wheels might lower the threshold to start using services
involving personal care, and may help people with demen-
tia to overcome reluctance to accept help from those out-
side the family. This was also reported in previous research
(Gaugler, Kane, Kane, & Newcomer, 2005) (Boots, Wolfs,
Verhey, Kempen, & de Vugt, 2015) suggesting that even
though people with dementia and informal caregivers
express reluctance, service use in the early stages can have
favourable consequences.
In addition, the use of day care at follow-up was pre-
dicted by the use of supportive services (support groups,
training session, individual/dyadic support, Alzheimer cafe).
Information about available formal care is often provided
as part of supportive services; for example, there is often
contact with peers who share their experiences and know-
ledge. Given that a lack of knowledge has been reported
as an important barrier in accessing formal care, these find-
ings emphasize the need for information provision in the
early stages of help-seeking (Brodaty et al., 2005; Stephan
et al., 2018; Werner et al., 2014).
These analyses have some limitations. The trajectory
over a one-year follow-up period may not be the same as
that over a longer period of time. Although being on the
verge of needing formal care services was an inclusion cri-
terion, this was based on the expert opinion of a clinician
and for various reasons, many dyads did not in fact take
up additional services during the year. The service use vari-
able is itself quite general, reflecting use at either follow-
up point, and not taking into account differences in timing
of the service uptake, the extent or intensity of service use,
or any change in circumstances leading to it. Therefore,
future studies could consider looking at characteristics and
timing of service use into more detail. The caregiver pro-
files could be validated in other samples, perhaps with
greater numbers of younger caregivers, given that only 2
clusters emerged for younger caregivers, compared with 3
for older caregivers. However, our results do help validate
patterns of caregiving contexts that may have clin-
ical utility.
Conclusion
The different established caregiver profiles (Janssen et al.,
2017) have demonstrated their predictive value when
examining dementia care use. The profiles include a broad
range of information relating to the person with dementia
and the informal caregiver, and therefore can provide use-
ful information for professionals. These results suggest that
some caregiver groups need more guidance in finding
optimal access to formal care to ensure maintenance of
independence in their home situation. Also, it seems
important for clinicians to apply a more systemic approach,
focusing on the relationship of the person with dementia
and their spouse. In addition, the use of supportive and
less intrusive, non-personal services in the early stages of
dementia is recommended, as they could both provide
information and lower the threshold to use more formal
care in later stages. These findings could feed an interven-
tion in which supportive services are introduced in an early
stage, to investigate whether this indeed improves access
to care.
Ethical considerations
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Appendix
Class
3 5 1 4 2
Label Older low strain Older intermediate strain Older high strain Younger low strain Younger high strain
Number caregivers (%) 106 (23,4%) 97 (21.4%) 88 (19.4%) 100 (22.1) 62 (13.7)
Age (SE) 73.8 (1.0) 72.2 (1.1) 75.6 (0.8) 52.5 (1.1) 53.7 (1.5)
Female sex (%) 52.0 (5.8) 65.3 (5.1) 63.5 (6.5) 80.3 (4.3) 74.7 (6.5)
Living together (%) 100.0 (0.0) 95.0 (2.6) 100.0 (0.0) 13.1 (5.0) 46.4 (8.4)
Spouse/partner 99.0 (1.0) 88.1 (3.9) 100.0 (0.0) 2.5 (2.5) 16.2 (6.5)
Time spent with PwD in hours/day (SE) 2.9 (0.4) 15.1 (0.4) 4.9 (0.5) 1.6 (2.) 3.3 (0.5)
Education years (SE) 11.3 (0.6) 12.2 (0.4) 9.7 (0.6) 13.7 (0.3) 12.9 (0.6)
Paid work (%) 15.4 (4.6) 3.3 (1.9) 0.0 (0.0) 78.3 (4.5) 55.2 (8.3)
RSS (SE) 13.1 (1.0) 26.7 (1.1) 28.2 (1.4) 13.1 1.0) 29.9 (1.5)
LOC (SE) 44.6 (1.1) 50.1 (1.2) 56.5 (1.0) 40.6 (1.0) 53.2 (1.3)
SOC-13(SE) 73.9 (1.1) 67.4 (1.4) 61.0 (1.5) 71.0 (0.2) 58.0 (2.0)
Moderate/severe dementia (%) 5.7 (3.3%) 38.9 (5.5) 19.0 (5.1) 10.5 (3.6) 32.6 (8.2)
Diagnosis
AD (%) 52.0 (5.7% 47.4 (5.5) 45.4 (6.7) 47.3 (5.5) 49.6 (7.3)
VaD (%) 11.8 (3.7%) 13.8 (3.8) 13.3 (4.2) 11.0 (3.2) 6.1 (3.6)
Other/unknown (%) 4.2 (2.4%) 7.3 (2.8) 24.4 (5.2) 9.8 (3.7) 21.5 (5.9)
MMSE (SE) 20.1 (0.6) 18.1 (0.6) 18.4 (0.8) 20.0 (0.5) 17.6 (0.8)
NPI (SE 5.5 (0.5) 11.6 (0.7) 8.3 (0.7) 5.1 (0.4) 9.5 (0.7)
SE: standard error; %: percentage. RSS: Relative Stress Scale; LOC: Locus Of Control of behaviour; SOC-13: Sense Of Coherence scale-13; MMSE: Mini
Mental State Examination of person with dementia; NPI: Neuropsychiatric Inventory of person with dementia Female sex: female sex of the care-
giver; Moderate/severe dementia measured by use of the Clinical Dementia Rating scale of person with dementia; Diagnosis of person with
dementia; AD: Alzheimer’s disease; VaD: vascular dementia.
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